intense, the reaction is brief. Like the local
Arthus reaction, it can be suppressed by prior
depletion of polymorphs or complement. In
the glomeruli, complexes deposited within or
on the epithelial side of the capillary basement
membrane fix complement, and yet inflamma-
tion is relatively mild and polymorphs are
scanty: an obvious explanation is the one-way
flow of filtrate from the capillary lumen to the
urinary space, which presumably washes away
the anaphylatoxins and chemotaxins produced
by complement activation. Complexes persist in
the glomeruli for many days, and cause glomer-
ular injury by some unexplained mechanism,
with resultant proteinuria.

Chronic immune-complex disease can be
produced in rabbits by giving daily intravenous
injections of soluble antigen in amounts suffici-
ent to provide a period of relative antigen
excess over antibody in the plasma after each
injection. In contrast to acute serum sickness,
the complexes are deposited solely in the glo-
merular capillaries, where they give rise to les-
ions resembling various forms of progressive
glomerulonephritis in man. Deposition of
immune complexes is also influenced by the
nature of the antigen and quality of the anti-
body. Unless there is gross antigen excess, pre-
cipitating antibody forms large insoluble com-
plexes which, as stated above, are rapidly pha-
gocytosed and cause little or no injury, so that
antigen excess is necessary for formation of
smaller, pathogenic complexes. Antibodies
which can only react with very few determinant
sites on the antigen molecule and have poor
avidity (p. 107) also form soluble complexes,
even when present in relative excess. Accord-
ingly, some antigen-antibody complexes can
produce lesions even when there is a relative
excess of antibody in the blood.

Circulating immune-complex disease in man
results from injection of heterologous immuno-
globulin (now an uncommon cause) and ad-
ministration of potentially haptenic drugs. It
also occurs naturally in systemic lupus ery-
thematosus, in which auto-immune complexes
are formed, and in various infections. The for-
mation of immune complexes in the blood may
produce both a general reaction, and lesions in
the glomeruli and elsewhere resulting from
complex deposition in the walls of blood vessels.

The acute generalised reaction. In its extreme
form, for example when a large amount of
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foreign protein is injected into an individual
with a high titre of the corresponding antibody
in the plasma, the rapid formation of high con-
centrations of immune complexes in the plasma
may induce a rapid collapse: this is attributable
to intense activation of complement, release of
polymorph lysosomal enzymes, etc., and acti-
vation of the kinin, clotting and plasmin sys-
tems. The clinical features are similar to those
of anaphylactic shock (p. 146). When a foreign
protein is injected for the first time, classical
serum sickness develops 7-10 days later, when
production of antibody results in the formation
of immune complexes in the plasma. It is a
short febrile illness characterised by intense
itching of the skin and urticaria, swelling of
peripheral joints, and enlargement of lymph
nodes. Histamine antagonists bring partial
relief. Examination of the serum reveals abnor-
mally low levels of complement components
and the presence of products of complement
activation. Immune complexes are also de-
monstrable, although the available techniques
are not entirely satisfactory. The polymorph
count is at first low, but later raised. After re-
covery, free antibody appears in the serum.
These features indicate that immune complexes
form in the blood, activate complement, and
trigger off the release of vaso-active agents, in-
cluding histamine. Phagocytosis of circulating
complexes probably results in degeneration and
disappearance of most of the polymorphs, and
also in the release of endogeneous pyrogen and
thus the development of fever (p. 189).

The mechanism of release of histamine, etc. in-
volves the anaphylatoxins of complement, release of
polymorph lysosomes, activation of Hageman factor
and production of kinins. It may also be that, as in
the rabbit, basophil polymorphs or mast cells sen-
sitised with IgE antibody are involved. This possi-
bility is supported by the frequency of bronchospasm
suggestive of atopy, and by the occasional severe cir-
culatory collapse as in generalised anaphylaxis.

The typical attack of serum sickness which
followed injection of crude antisera is now un-
common, but similar reactions can follow
administration of drugs which can confer anti-
genicity to plasma proteins, and the severe
form of dengue fever is due largely to circulat-
ing virus antigen-antibody complexes. In spiro-
chaetal infections, including syphilis, and in
lepromatous leprosy and some other chronic
bacterial infections, the first dose of treatment